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UNITED STATES PATENT OFFICE. | 


THOMAS A, EDISON, OF LLEWELLYN PARK, WEST ORANGE, NEW JERSEY, ASSIGNOR 
TO EDISON STORAGE BATTERY COMPANY, OF WEST ORANGE, NEW JERSEY, A COR- 


PORATION OF NEW JERSEY. 


TUBE FILLING AND TAMPING MACHINE, 


1,311,955. 


Original application filed August 31, 1914, Serial No 859,362. 


Specification of Letters Patent, 


Patented Aug. 5, 1919. 


1916.) Divided and this applicaton filed March 6, 1916. Serial No. 82,376. ; 


To all whom it may concern: 

Be it known that I, Tuomas A.: Eprson, 
a citizen of the United States, and a resi- 
dent of Llewellyn Park, West Orange, 
Essex county, New Jersey, have invented 
certain new and useful Improvements in 
Tube Filling and Tamping Machines, of 
which the. following is a description. 

This application is a division of my co- 
pending application Serial No. . 859,362, 
filed August 31, 1914, and entitled Produc- 
tion of electrode elements, on which Patent 
No. 1,198,426 was granted September 19th, 
1916, the latter application being in turn 
a division of my application Serial No. 
567,371, filed. June 17, 1910, and entitled 


Electrode elements, and on which Patent 


No. 1,115,463 was granted on October 27, 
1914. Patent No. 1,115,463: contains’ claims 
on: an electrode element and application 
Serial: No. 859,362 contains claims on the 


“process. of forming and -producing such 


-) electrode element. 
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The present. invention relates to an im- 
proved ‘tube filling and tamping machine 
or apparatus, and especially to an apparatus 


‘for forming ‘the electrode element claimed 


in Patent No. 1,115,463 by the process form- 
ing the subject matter of application Serial 
No. 859,362. .My invention is in some as- 
pects an improvement upon the tube filling 


‘and tamping machine disclosed in my Let- 


ters Patent No. 936,438, granted October 


'12,.1909.° 


My improved machine or apparatus has 


“been designed and perfected : particularly 


40 


for the purpose of carrying on in an im- 


proved manner the automatic filling and 


‘tamping of active material into small per- 


forated tubes, the ends of which are adapt- 


“ed to: be subsequently closed, after which 
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a number of such tubes will: be mounted. in 
a suitable grid to constitute ‘a storage bat- 
tery electrode, as described in some of my 
previous’ patents. It will be | understood, 


‘however, that the invention may be. used 
‘for other purposes. . 


My invention<is chiefly directed to im- 
provements in a machine or.apparatus adapt- 
ed ‘for the production of an improved elec- 
trode element, comprising. a perforated 


_ tubular pocket containing alternate layers 


of active material and conductive material 


‘material within the tube 


contained therein under 
of the particular. improvements. residing, in 


(Patent No. 1,198,426, dated September 19, . . 


high pressure, some — 


the means for loading the active material in. 


the tube and in the: means for. applying 
pressure to the. material. in the. tube. -by 
tamping.. It is desirable to compress. the 
adjacent ‘to the 
walls of the same at. least. as 
the center. of the tube, to obtain firm con- 
tact. between the layers of conductive! ma- 
terial .and: the walls: of. the ‘tube, and: to 


uniformly distribute. the materials within 


highly: as. in... 


the tube. Consequently, my inyention:com- . 


prises an apparatus for loading and. tamp- 
ing the material within the tubular pocket 
In such a manner as to. form an. electrode 


element having the desired’ characteristics. 


Other: objects of my invention will appear. 


in the following specification and appended 

CAINS i Sd galas a See es a iabeed 
It is extremely important that the active 

material. and conductive.,material of the 


electrode element should be contained within . - 


the inclosing tube in.such a tightly com- 
pressed condition that relative’ movement 
of the conducting flakes and. the active ma- 
terial shall be prevented. The active and 
conductive material 
distributed in the tube .ind. good contact 
always preserved - between: the ‘conductive 
material and the active material and the 
tube itself, which is also formed of conduc- 


‘tive metal. The apparatus comprising the. 


present invention is adapted to! load the 
tubes by feeding alternately. small - incre- 
ments of active material, as nickel hydroxid, 
and a, conductive. material, as nickel flake, 


into the tube, and. compressing the same. 


preferably by: delivering ‘a. tamping . blow 
upon the material in the tube after each 
alternate charge. Ihave. found thatthe 
best results are obtained . by imparting a 
rotating or centrifugal motion to the active 
material. as it is fed into the upper end of 


‘the tube, so. that as it begins to. fall into 


the tube, it is in the form of a rotating or 
swirling ring or hollow cylinder closely ad- 


should. be -uniformly ..- 


jacent to the inner walls of the tube. Some _ 


of this material is deflected toward the.center 
of the tube by contact with the inner walls 
thereof, but a considerable portion falls ad- 
jacent to the walls of the tube so that a 
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layer of quite uniform thickness.is thus . 
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formed in the tube. “Furthermore, _the 


plunger which is operated to deliver.tamp-, 
“Ing blows upon the material after each 
“ment ‘of conductive material “has been fed 
therein, is formed with a tamping face 
which is preferably hollowed out-in a curved | 
form at the center, and which is so formed. 
as, to first strike the material in. the.. tube... 
-at some distance from the center. The tamp- 
‘ing ‘face ofthe plttiger: ‘also’ “preferably 


slopes away from the ‘portion ‘last: deséribed 
to the outside edge, the result being that 


“the: material ‘is: more’ tightly compressed, 


‘near’ the edge than ‘in the center of the 


“tubé, and the material‘ adjacent to the walls 
-of the tube is forced ‘into firm coritact with 
“the'latter by the sloping portion of the tamp- 
‘ing face. “By ‘this means, firm contact of 
-the nickel flake adjacent ‘to the walls of 


the tube with the latter and with the active 


-material ig sassured.’ Thé layers of ‘active 


and ‘conductive material ‘are also compressed. 


“§n-abent-or wavy form ‘by this action, so 
‘that ‘the ‘area of contact: between the same 
“4g increased?) 72% 28D re 

In order that'a clear understanding of my 
invention’ may be had, attention is directed 
to the accompanying drawings forming part 
of this specification, and ilustrating one - 
“form ‘of apparatus in accordance with this 
‘invention: by :which the improved’ process 


claimed in my application Serial’ No. 


8593362 may be carried out,’and ‘also illus- 


Sr 
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‘and = 


‘trating ‘the improved ' electrode ‘element 


"formed thereby. °°. 
In the drawings 


Figure L‘represents a vertical partial cross 


-section through ‘a. tube filling and tamping 
‘machine: embodying my invention, some of 


thé parts'being shown in side elevation. 
Fig. 2 represents a partial cross section 


‘taken on ‘line’ 2—2 "in Fig, 1, some of ‘the 
“parts being shown in side elevation, 


“Bip 3 represents the’ improved tamping 


“plunger employed in the machine illustrated 
“in: side elévation:: eo rts ag 


Big. 4:is an enlarged Jongitudinal cross 
section of the lower end of the same. 


* Fig. 5 is a bottom plan view of ‘the same 
“drawn ‘to the same scale as Figc4 : 


~ Big. 6 is'an enlarged detail, partly in side 


‘elevation and partly in section, of the ro- 
‘tating hopper shown in Fig. 1.0 


-. Fig. 7 is a bottom plan view of the same; 


~ Fig, 8 isa partial longitudinal cross sé¢- 


‘tion through an electrode élement produced 
‘by my improved machin. © 


*. “The perforated metal tubular pocket’ vis 
‘supported 


ed in a vertical position within the 
holder ‘or tube 


lower end ‘of ‘the tube to form a support for 
the material to be loaded ‘therein. . The-ac- 
tivé material 4, which preferably contains 


1,811,055 


incré-. 


‘support 2, the: member 3 ex- | 
tending upwardly a slight distance into the. 
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_finely. divided nickel hydroxid, is contained 


vithin.a hopper 5, and the conductive. mate- 
‘ial 6, which. is. preferably. electrolytically 
‘active nickel flake, is’ contained, within a 
hopper 7. A slide 8 is provided with a 
pocket 9. for carrying the active material in 


_small uniform increments from the lower 


end, of chute 10 descending from hopper 5 
to the upper end 11 of tubes 12 by which it 
4s fed ‘into the hopper'13; from which. it falls 
-mto:tube L’sipported in tube holder 2. Slide 
or carrier 8 is reciprocated in slideways 14 
by means of link 15 ‘connected -to lever 16 


which is oscillated about shaft 17: by means 


of eccentric 18. The nickel flake 6 is fed for- 
-wardly. in ‘small-measured “increments from 
‘the lower end of chute 19 extending down- 


“wardly from lepper 7 into-the upper’ end of 


‘tube I ata point. just below ‘the ‘lower end 
of hopper 18. The charges of nickel flake or 
conductive material:are fed into’ the tube by 
“means of slide-or carrier 20 which is recipro- 
cated within guides 21 by connection: with 
‘link 92°svhich is connected to crank 23 which 
is pivoted on shaft 24° Link 22 is pinned to 
crank 23 at'25 ‘and this point, revolves about 
-center’ 26, reciprocating the slide 20 as. de-- 
‘scribed. © Tamping - plunger 27 extends 
through the'center of hopper 18 and is lift- 


ed by means of ratchet. wheel 28 upon shaft : 


29 which coacts with ratchet teeth 30 formed 


. 
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upon slide 31 connected ‘to the upper-end of 7 


“plunger 27-to lift-the latter and. allow it to 
fall successively ‘within tube Ito deliver 
tamping blows upon the material in the tube. 
Jt will be understood that first a charge of» 


100, 


active material is introduced into the tube, 


then a charge’ of conductive: material, after 


“which the plunger is operated: to‘compress 


the material within ‘the tube, and::the cycle 
of operation is: continued. until ‘the tubes 


filled, a complete machine’ embracing ‘a plu- ss: : 


‘yality of similar parts for filling-a plurality 
of tubes ‘at the ‘same time preferably being 

‘employed, although only one tube and ap- 

paratus for filling the same are illustrated 

for simplidity. 7 se Pee 
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: Hopper 13 is ‘provided for'the purpose of i 


imparting ‘a rotary: ‘or ‘centrifugal motion 
‘to the nickel hydroxid ‘or .active: material: 
just before it enters the tube 1. ‘The hopper: 


-13..comprises a’ tube 32: open: at: both ends: -. 


‘and through which the tamping plunger:27 
‘passes.’ Tube 32:has an enlarged lower por- 
tion fitted” into ‘a sleeve :13”"\(see Fig. 6): 


which forms the external. wall of the hopper 


‘and which’ has an upper edge portion flared «~ 


outwardly anda lower converging edge por- 


tion. On the exterior of theenlarged lower | 
-portion‘of the tube 32 there are provided a 
number, preferably two, of pairs of channels 


125 - 


or grooves 39° converging downwardly into» _ 
“vertical channels or grooves 88:':The tube 32 ~ 


hhassecured upon the upperend thereofa worm 
wheel 33 which meshes with worni 34 carried 
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upon’ ‘shaft 35 which also carries: sprocket 


or 
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wheel -36- which is driven by sprocket: chain © 
“tamping plunger and the material adjacent 
‘to the: wall of the. tube again forced into 


37, the latter being driven from a; sprocket 
wheel carried-by shaft 29 as shown. -The 


‘result. of this construction is that when an 
“increment of‘active material is delivered by 
tubes 12 into the upper end of rotating hop- © 


per 18, the finely divided active material 


falls through channels 39 into channels 38 
10. 
it the rotary motion of hopper 13 and falls 
from ‘the lower end of ‘the hopper -in:a 
swirling form as‘ shown at 40-in’ Fig. 2, 
_ - falling into the V-shaped hopper or chute 
15° 


within hopper 13 where it has imparted to 


41 carried ‘by plate 42, which chute guides 
the active material: in the form ot a ro- 
tating annulus-into the upper end of tube 
1. Preferably, two tubes 14° are provided 
for carrying active material from ‘each car- 
rier 8 to each rotating ‘hopper 13, the ca- 
pacity of the tubes and the channels 38 in 


the hopper 13 being properly proportioned’ 
to carry the desired amount of material in’ 


a charge. Immediately after the rotating 
charge of active material has been dumped 
into the tube as described, a charge of nickel 
flake is dumped on top of the same by means 
of carrier or slide 20, and plunger 27 which 
has been raised, is immediately released to 
deliver a tamping blow upon the same. The 


nickel flake may be agitated in the lower end 


of chute 19 by means of rotating agitator 


43 which is rotated by any suitable means, 


as by sprocket chain 44, which passes over 
sprocket wheel 45 upon shaft 46. 
Tamping plunger 27 is preferably pro- 
vided upon its tamping face with a circular 
central recess 47 concentric with the axis of 
the plunger. Surrounding the cavity of 
recess 47 is a flat annular portion 48 and sur- 
rounding the latter and extending to the 
outer edge of the tamping face is a sur- 
face 49 which slopes slightly back or up- 
wardly. The result of this construction is 


5 that when the plunger descends upon the 


material in the tube, the latter will be most 
tightly compressed under the annular por- 
tion 48 of the plunger, the material in the 
tube being curved upwardly slightly at the 
center because of the curved surface 47 of 
the tamp, the material in the tube being 
also bent slightly upward between the por- 
tion 48 of the tamp and the outside edge 
of the same by sloping surface 49, which 
also serves to force the material by a wedg- 
ing action into firm contact with the in- 
side wall of the tube. When next the tamp 
descends after charges of nickel flake and 
hydroxid have been fed into the tube, the 
latter will have filled the tube substantially 
to the same level, that is, the material which 
has fallen upon the high central point will 
have run down to a considerable extent into 
the hollow formed by portion 48 of the 
tamping face, so that the material under 


8 


surface 48 of the tamping face ‘will again 
be highly compressed upon the fall of the 


firm. contact therewith and bent slightly up- 


_wardly ‘by sloping surface 49 of the tamping 


face. The result’ of this action is to-form 


alternate: layers of active ‘and’ conductive 


material in the tube 1 in the curved:or wavy 
form shown in Fig. 8; in which thin curved 
layers 50 of conductive nickel hydroxid 
alternate with layers 51 of the: active ma- 
terial which are thicker than the layers 50 
of nickel flake:: It will be:noted ‘that all 


‘the layers are-bent: slightly: upwardly ad- 


jacent the-sides of the tube 1, as shown at 
52, and: curved slightly upwardly in the cen- 


_ ter as shown at 53. © Thus,:‘it: will ‘be seen 


that the material is ‘tightly compressed ad- 


" jacent: to the walls of the tube and that the 


nickel flake forms good contact with the 


latter and ‘with: the ‘active’ material. Tt“is 
“not necessary that the material should be 


quite so tightly compressed in the center of 
the tube as adjacent the edges. 

Having now described my invention, what 
I claim and desire to protect by Letters Pat- 
ent is as follows:— 

1. In a tube filling machine, the combina- 
tion with a tube support, of means for feed- 
ing material to a tube held in the same, and 
means for giving a centrifugal motion to 
said material as it enters said tube, substan- 
tially as described. 

2. In a tube filling machine, the combina- 
tiou with a tube support, of a hopper hav- 
ing an open lower end positioned above a 
tube held in ‘said support and adapted to 
discharge thereinto, means for successively 
feeding increments of material into said 
hopper, and means for rotating said hopper 
durmg the passage of material there- 
through, substantially as described. 

3. In a tube filling machine, the combina- 
tion with a tube support, of a rotatably 
mounted hopper having a channel spaced 
apart from its axis of rotation, means for 
feeding material into the upper end of said 
channel, and means for rotating said hop- 
per during the passage of material through 
said channel, substantially as described. 

4. In a tube filling and tamping machine, 
the combination with a tube support, of 
means for feeding finely divided active ma- 
terial and conductive material in successive 
alternate increments into said tube, and 
mechanism for automatically applying a 
tamping pressure to the material in said 
tube, said mechanism having means for 
bending the layers of material in said tube 
upwardly adjacent to the inside walls of 
the tube into contact therewith, substan- 
tially as described. 

5. In a tube filling and tamping machine, 
the combination with a tube support, of 
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and for forcing the edges: of the Jayers of ~: 
-a tamping plunger having a..ciucular -cross. 
-gection and having a-tamping face provided 
with an annular surface surrounding.-and. 


40 


90 


means for feeding finely divided active and 
conductive material in ‘successive alternate 
increments into said tube, and ‘mechanism 
for automatically applying a-tamping pres- 
sure to the material in said-tube, said mecha- 
-nism having means for compressing the ma- 
terial ito a greater extent adjacent to the 
walls of the tube than in the center thereof 
material into firm contact with the walls of 
the tube, substantially as described. 

6. In a tube filling and-tamping machine, 
a.tamping plunger, the tamping face of 
which is formed with a central .curved cav- 
ty and an annular surface surrounding said 
‘cavity, substantially as described. 
- 7, In-a tube filling and tamping machine, 
a tamping plunger having a circular cross 


section -and having a tamping face provided 


with a central circular recess, and an annu- 
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Jar. surface surrounding’ and sloping “away 
from said recess toward the periphery. of 
the face, substantially as.described.- 
8. In a‘ tube :filling.. machine, means for 
feeding 
forming: such material into. a rotating an- 


material to a tube, and means for. 


—nulus as. it-enters said tube, substantially as 
‘described... bese ihe 


9. In.a tube filling and tamping machine, 


sloping backwardly from. the..central . por- 
tion, of. said face, substantially as deseribed. 


- This specification signed ‘and witnessed. 


this 4th day of March, 1916, a 
vo... PHOS. A. EDISON... 

‘Witnesses: 0 ef eh PS 8 

~WrarrameA. Harpy, 

_ Fereprrrox: BACHMANN. 


may de obtained for five cents.each, by addressing ‘the. “Con missioner of. Patents. 
Washington, D..¢.” _ : 


